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DETAILED ACTION 



Claim Objections 

Claim 4 is objected to because of the following informalities: 

Claim 4 states “the cavity resonator comprises a coupling slot formed on a lower 
side of the cavity resonator, which is in contact with the substrate, the coupling slot 
receiving the cavity resonance frequency signal from the cavity resonator”. In light of 
the specification, the source of the frequency signal as stated in claim 4 is unclear. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-11 are rejected under 35 U.S.C. 102(b) as being anticipated by Lee et 
al. (US 4,323,908). 

With respect to claim 1 , Lee discloses a printer head (Fig. 1 , element 10) using a 
radio frequency micro-electromechanical system (RF MEMS) sprayer (Column 2, lines 
19-27), comprising: 
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• an inner pressure chamber (Fig. 1, element 17) having a liquid inlet (Fig. 1, 
element 22) and a liquid outlet (Fig. 1, interface between elements 11, 14, 18); 

• a cavity resonator surrounding (Fig. 1 , element 1 1 ; i.e. tubular) the inner pressure 
chamber, wherein the cavity resonator provides a predetermined cavity 
resonance frequency signal to increase an inner pressure of the inner pressure 
chamber (Column 3, lines 3-15; Column 4, lines 1-14); 

• a signal transmitting unit (Fig. 1 , element 37) for generating the predetermined 
cavity resonance frequency signal and for inputting the generated cavity 
resonance frequency signal into the inner pressure chamber through the cavity 
resonator in response to an external input control signal (Column 3, lines 16-68); 
and 

• a liquid chamber (Fig. 1, element 16) for supplying a liquid to the inner pressure 
chamber, the liquid chamber being in flow communication with the inner pressure 
chamber through the liquid inlet, 

• wherein the liquid inlet and the liquid outlet each extend through the inner 
pressure chamber and the cavity resonator so that when an inner pressure of the 
inner pressure chamber is increased by the cavity resonator, a liquid from within ' 
the inner pressure chamber is ejected outwardly through the liquid outlet 
(Column 2, lines 46-54). 

With respect to claim 2, Lee discloses the cavity resonator is formed of a metal (Fig. 
1, element 11; i.e. piezoelectric) having a hennetically sealed structure (Column 2, lines 
55-66; i.e. epoxy located at the ends of the transducer). 
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With respect to claim 3, Lee discloses a substrate (Fig. 1, element 14) having a 
nozzle (Fig. 1, element 15) disposed in a position corresponding to the liquid outlet (Fig; 
1, interface between elements 11, 14, 18), the substrate being welded (Fig. 1, element 
18) to a lower side of the cavity resonator (Fig. 1, element 11) where the liquid outlets 
are formed. 

With respect to claim 4, Lee discloses the cavity resonator (Fig. 1 , element 11) 
comprises a coupling slot (Fig. 1, elements 13a, 13b; Column 2, lines 55-61; i.e. axially 
spaced portions) formed on a lower side of the cavity resonator, which is in contact with 
the substrate, the coupling slot receiving the cavity resonance frequency signal from the 
cavity resonator. 

With respect to claim 5, Lee discloses the signal transmitting unit (Fig. 1 , element 
28; i.e. circuitry) is disposed at a position (Fig. 1, element 25; i.e. drive line) 
corresponding to the coupling slot (Fig. 1, elements 13a, 13b; Column 2, lines 55-61; 
i.e. axially spaced portions) with the substrate being disposed there between. 

With respect to claim 6, Lee discloses the signal transmitting unit (Fig. 1 , element 
28; i.e. circuitry) comprises: 

• a signal generator (Fig. 1 , element 37) for generating the cavity resonance 
frequency signal; and 

• a signal input terminal (Fig. 1 , element 25) disposed at a position corresponding 
to the coupling slot (Fig. 1, elements 13a, 13b; Column 2, lines 55-61; i.e. axially 
spaced portions) for inputting the cavity resonance signal to the cavity resonator 
(Fig. 1, element 11) through the coupling slot. 
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With respect to claim 7, Lee discloses the signal transmitting unit (Fig. 1 , element 
28; i.e. circuitry) further comprises a signal amplifier for amplifying the cavity resonance 
frequency signal from the signal generator (Column 4, lines 4-14; i.e. change in 
frequency from purging air to printing). 

With respect to claim 8, Lee discloses the signal transmitting unit (Fig. 1, element 
28; i.e. circuitry) is disposed at a position on the substrate (Fig. 1, element 14) 
corresponding to the liquid outlet (Fig. 1, interface between elements 11, 14, 18), the 
substrate being disposed there between, the signal transmitting unit inputs the cavity 
resonance signal into the cavity resonator (Fig. 1, element 11) through the liquid outlet, 
wherein the nozzle extends to a position corresponding to the liquid outlet. 

With respect to claim 9, Lee discloses the cavity resonator (Fig. 1 , element 11) 
further comprises a coupling slot (Fig. 1, elements 13a, 13b; Column 2, lines 55-61; i.e. 
axially spaced portions) formed on a side of the cavity resonator for receiving the cavity 
resonance frequency signal (Fig. 1 , element 37) into the cavity resonator. 

With respect to claim 10, Lee discloses the liquid inlet (Fig. 1, element 22) prevents 
a liquid inside the inner pressure chamber (Fig. 1, element 17) from flowing back into 
the liquid chamber (Fig. 1, element 16) when an inner pressure of the inner pressure 
chamber is increased by the cavity resonator (Column 2, lines 66-68; Column 3, lines 1- 
2; i.e. taper of element 22). 

With respect to claim 1 1 , Lee discloses the substrate (Fig. 1 , element 14) further 
comprises a plurality of nozzles (Column 1, lines 7-23), each nozzle (Fig. 1, element 15) 
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corresponding to a position of one of a plurality of liquid outlets (Fig. 1, interface 
between elements 11, 14, 18). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee et 

al. (US 4,323,908) in view of Ohashi (US 5,825,386). 

Lee discloses the inner pressure chamber (Fig. 1, element 17) surrounded by the 

cavity resonator (Fig. 1, element 1 1). 

Lee fails to disclose the plurality of inner pressure chambers, each being 

surrounded by a respective one of a plurality of cavity resonators, and wherein each of 

the plurality of inner pressure chambers is disposed at a predetermined distance 

interval from an adjacent one of the plurality of inner pressure chambers. 

Ohashi discloses a plurality of inner pressure chambers (Fig. 1, array of element 

1), each being surrounded by a respective one of a plurality of cavity resonators (Fig. 1, 

array of element 4), and wherein each of the plurality of inner pressure chambers is 

disposed at a predetermined distance interval from an adjacent one of the plurality of 

inner pressure chambers (Column 7, lines 4-12; i.e. pitch of element 21). 
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At the time of the invention, it would have been obvious to use the teachings of 
Ohashi for the drop on demand ink jet print head of Lee. The motivation for doing so 
would have been to “provide an ink-jet device that may require only a low voltage and 
can be made small in size" (Column 2, lines 32-34). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Jeong et al. (US 6,416,172 B2) discloses an ink-jet head device 
using a stack of piezoelectric bodies. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey Mruk whose telephone number is (571) 272- 
2810. The examiner can normally be reached on 7am - 330pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

GSM 

5/17/2005 



MANISHS.SHAH 
PRIMARY EXAMINER 





